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l[dentified PWNe

Matching morphology with radio or X-ray PWN
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l[dentified PWNe

Spectral steepening away from the pulsar
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PWN candidates:
TeV source with nearby energetic pulsar
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Which

Pulsars create TeV

P\WWNe?
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Pulsar — TeV Source Coincidences

1 « Data

Some energetic pulsars
have TeV-bright nebulae.
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What determines the

L, 2-10keV (ergs™) L, 1-30 TeV (ergs™)
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Pulsar — PWN Evolution Timescales

TeV electron synchrotron cooling
timescale tcool ~ 10 — 10° years
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Unidentified TeV sources — Old PVWNe"?

Aharonian et al. (HESS Collaboration) 2008



Why are PWNe offset from their pulsar?
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PWN Evolution

Phases

Free expansion Crushed by SNR reverse shock

SNR forward shock —— 1
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Inhomogeneous ISM — Asymmetric Crushing

Simulations by Blondin et al. 2001



Vela SNR and PWN “Vela X”

0.1 — 2.4 keV 1.3 — 2.4 keV

Note: offset not caused

Vela PSR B0833-45 Y Ppuisarmoton
Distance 0.3 kpc TN o
Characteristic age 11 kyr

Vela SNR diameter 8 deg

HESS 2006
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Fermi gives a more complete overview of the
energetic pulsars in our Galaxy!

| | | |
Grey: Radio pulsars -
Red: TeV PWNe

Green: GeV pulsars
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Thank you for your attention!



Summary

e PWNe are possibly the largest population of Galactic TeV sources

e All identified PWNe associate with a young and energetic pulsar, but no
correlation of TeV luminosity with pulsar characteristic age or spin-down flux

e Many of the unidentified TeV sources might be old PWNe
e Two evolutionary stages are observed:

e Younger: Freely expanding into unshocked SNR ejecta

e QOlder: crushed by SNR reverse shock and often offset

e Fermi gives a more complete overview of energetic pulsars in our Galaxy,
iImproving TeV source identification and population studies in the future
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